ZOOLOGIA 27 (6): 853-860, December, 2010 (JERUSALINSKY et al. 2006 , SOUSA et al. 2008 have revealed that it occurs at a number of dozen localities in Sergipe and northern Bahia, some of which are fragments of less than ten hectares. This reinforces the conclusion that C. coimbrai, like most other titis (e.g. FERRARI et al. 2000 , HEIDUCK 2002 , is relatively tolerant of habitat fragmentation, although there are still no specific data on habitat use in this species.
While the main focus of the study was C. coimbrai, two other platyrrhines also occur at the site, and were recorded relatively frequently. One of these species, the yellow-breasted capuchin, Cebus xanthosternos Wied-Neuwied, 1826, is listed as critically endangered by the IUCN (KIERULFF et al. 2008) , and is relatively rare in Sergipe (R. Beltrão-Mendes, Universidade Federal de Sergipe unpubl. data), where it is poorly-known. The third species is the common marmoset, Callitrhix jacchus Linnaeus, 1758, a widespread and common platyrrhine relatively well-adapted to habitat disturbance (SUSSMAN & KINZEY 1984 , DIGBY et al. 2007 .
The three species present potentially meaningful differences in body size and ecological adaptations, although all three tend towards omnivory, and are also relatively tolerant of habitat fragmentation. With a body weight of approximately 1.2 kg (KOBAYASHI & LANGGUTH 1999) , C. coimbrai is intermediate in size between C. jacchus (300-400 g; unpubl. data) and C. xanthosternos (2-3 kg, JACK 2007) . Like other Atlantic Forest titis, C. coimbrai is predominantly frugivorous (J.P. Souza-Alves, Universidade Federal de Sergipe, unpubl. data), while C. jacchus is gummivorousinsectivorous (DIGBY et al. 2007) , and capuchins also tend to be relatively insectivorous (JACK 2007) .
In the present study, populations of all three species were surveyed at a site in southern Sergipe characterized by the typical regional pattern of habitat fragmentation. This permitted an analysis of interspecific differences in habitat preferences, which provided insights into their ecological relationships and niche partitioning in the context of habitat fragmentation.
MATERIAL AND METHODS
The present study took place at the Fazenda Trapsa (11º 12'S, 37º14'W), an abandoned shrimp farm in Itaporanga d'Ajuda, in the south of the Brazilian state of Sergipe. The farm's forest reserve consists of a complex of eight fragments of Atlantic Forest with an area varying from 60 to 120 ha ( Fig. 1) , with a total area of 500 ha, which vary considerably in terms of habitat quality, shape and connectivity. Due to its proximity to the coast, the local ecosystem can be classified as an arboreal restinga, which In addition to its fragmentation, the remaining forest at the study site has suffered a series of impacts in the past, including selective logging. While direct impacts (including hunting) have ceased in recent years, there have been occasional fires, and a large proportion of Fragment 2 was severely affected by a fire in 1997. The size, shape and history of each fragment create a unique mosaic of habitats.
The first step in the classification of habitats was the definition of three main habitat types (Tab. I, Figs 2-4), using categories adapted from CALOURO & PIRES (2004) . The trails established in each fragment for the line transects were then walked and each 50 m interval was allocated to one of the three categories, according to the dominant vegetation type observed along the trail within the interval. This resulted in the classification of the relative availability of the different types of habitat along each trail system, presumed to be a representative sample of the fragment as a whole.
Mammal populations were surveyed in the four largest fragments using standard line transects procedures (BUCKLAND et al. 2001) . Two transects were established in each fragment, located according to its topography. The trails were arranged in such a way as to provide the most representative sample possible of the vegetation. The straight-line trails established in each fragment were walked carefully at a speed of 1.0-1.5 km/h, and at each encounter with any nonvolant mammal, the species was recorded, together with a standardized set of data. For the present study, only the records of the position of the sighting in relation to the trail system (which was marked at 50 m intervals) and the height above the ground of the animal were analyzed. Surveys were carried out weekly between April and October, 2008 , with between 73 and 182 km walked in a given fragment, and an overall total of 476 km.
For the analysis of habitat use, the location of each sighting on the trail system was cross-referenced with the habitat category recorded for the respective interval. The number of records of a given species assigned to each category was then compared with the number expected according to the availability (proportion) of each category. The number of records expected for category i was found by c i . n, where c i = the overall proportion of category i, and n = the total number of records collected for the species. Observed and expected values for each species were compared using Chi-square. In the specific case of Callicebus Thomas, 1903, the same procedure was applied to the analysis of habitat use in each of the four fragments.
The use of vertical space was based on the analysis of height records, which were assigned to six 3 m classes, based on a prior assessment of the distribution of the data. Differences among species in the distribution of vertical records were evaluated using the Kruskal-Wallis nonparametric analysis of variance. 
RESULTS

Habitat availability
The habitat assessment revealed considerable variation among the four fragments (Tab. II). The relatively large proportion of anthropogenic habitat in Fragment 2 was obviously due to the recent fire at this site. Among the remaining three sites, there is a marked tendency for the larger fragments have a relatively better quality habitat, which might be related to the increased edge effects observed in smaller fragments, among other factors.
Habitat use
A total of 164 sightings of primates were recorded during the surveys (Tab. III), while only 15 sightings were recorded for all other mammals combined (R.R.D. Chagas, unpubl. data). Unexpectedly, the common marmoset was by far the rarest of the three species, providing just over ten percent of the sightings, a number only marginally adequate for the analyses conducted here. All three species were observed at least once in each fragment.
The comparison between the number of recorded and expected sightings (Tab. III) revealed that titis and marmosets both presented a certain preference for secondary habitat (Fig.  5) but it was not statistically significant (p > 0.05) in either case. By contrast, the capuchins avoided anthropogenic forest almost completely, and exhibited a strongly significant preference for mature habitat.
ence for secondary habitat. This is further reinforced by the results from Fragment 4, where anthropogenic habitat was not used, while both mature and secondary habitats were visited more than expected. In Fragment 1, by contrast, mature habitat was preferred over secondary forest.
However, the population density of the species was much greater in the smaller, more disturbed fragments (16.0-18.1 individuals per sq. km; RRDC, unpubl. data) than in the two larger ones (10.0-10.4 ind./km 2 ). The opposite appears to be true for C. xanthosternos, groups of which roamed freely among fragments, and would presumably have been observed more frequently in preferred fragments. In this case, the mean sighting rate in the two larger fragments was 1.1 sightings per 10 km walked, whereas it was 0.6/10 km in the two smaller fragments. The fragment with the highest sighting rate for Cebus Erxeleben, 1777 (Fragment 1) was that with the lowest density of Callicebus.
Vertical spacing
All three species tended to occupy the middle-lower strata of the forest (Fig. 6) , although Callicebus and Cebus tended to occupy higher levels than Callithrix overall (Kruskal-Wallis: K = 7.229, p = 0.027, d.f. = 2). For pairwise comparisons between species using the Dunn post-test, however, only Callicebus vs. Callithrix returned a significant difference (p < 0.05). The lack of a clear pattern of vertical stratification is probably at least partly due to the relatively reduced stature of the forest. An interesting behavior not recorded during surveys was the titis and capuchins travelling over the ground at the study site.
When the records for C. coimbrai are analyzed by fragment (Fig. 7) , an unexpected pattern emerges. While occupation of the highest strata was recorded only in the smallest fragment (3), the use of middle-level layers (6-8 m) was most frequent in the largest fragment (1). Overall differences are relatively subtle (Kruskal-Wallis: K = 1.401, p = 0.7053, d.f. = 3) and possibly are due more to sampling effects than any functional difference among fragments.
DISCUSSION
Body size plays a fundamental role in the ecological differentiation of platyrrhines, and it appeared to underpin patterns of habitat use recorded in the present study. The preference of marmosets for disturbed habitat is well-known (SUSSMAN & KINZEY 1984 , DIGBY et al. 2007 , and while the results of this study indicate a certain preference for secondary habitat, the small number of records collected prohibited a more conclusive analysis. The unexpected rarity of Callithrix at the site may nevertheless point to specific ecological factors such as interspecific competition with Callicebus (see FERRARI et al. 2003) , which obviously demand further investigation.
While titis are also known to be relatively tolerant of habitat disturbance, the results of this study indicate that they do not necessarily prefer less well-preserved forest, and in fact, there was a tendency to avoid the most disturbed habitat, in While the reduced sample size prevents a more detailed analysis for Callithrix (Linnaeus, 1758) , the number of Callicebus records does permit a comparison among fragments (Tab.IV). The results suggest that the titis had a significant preference for secondary over anthropogenic habitat in Fragment 2, which may reflect the avoidance of the latter, rather than a prefer- 
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Figures 6-7. Relative frequency of height classes recorded for each primate species (6) and C. coimbrai (7) in the four fragments (Tab. II) sampled during surveys at the Fazenda Trapsa. ROBINSON 1991 , PINTO et al. 1993 , HEIDUCK 2002 , SÃO BERNARDO & GALETTI 2004 , MARTINS 2005 ), and TREVELIN et al. (2007 found evidence of a preference for this type of habitat in Callicebus nigrifrons Spix, 1823. While this was not confirmed statistically in the present study, C. coimbrai does appear to be typical of the Atlantic Forest group. By contrast, C. xanthosternos exhibited a clear predilection for the larger, better-preserved fragments, and a significant preference for mature forest over disturbed habitat. Capuchins are among the ecologically more flexible platyrrhines, and are tolerant of habitat fragmentation, although they appear to require much larger areas of forest than titis (DI BITTETI 2001), due in part to differences in body size. This may explain the absence of C. xanthosternos from many of the sites Callicebus at which has been recorded in Sergipe (JERUSALINSKY et al. 2006 ). An additional local factor would be the absence from the surrounding matrix of crops such as maize and sugarcane, which may constitute an essential resource for many fragment-dwelling capuchins (FREITAS et al. 2008) .
MARTINS (2005) identified an apparent preference for secondary habitat in Cebus nigritus Goldfuss, 1809 in fragmented Atlantic Forest in southeastern Brazil, although in this case, the species was sympatric with two much larger-bodied platyrrhines, Alouatta guariba Humboldt, 1812 and Brachyteles arachnoids É. Geoffroy, 1806. At the present site the opposite was observed, with the relatively large capuchins preferring more mature habitats, within the same presumed context of niche partitioning.
The relatively low stature of the restinga forest at the study site preempted any more systematic analysis of vertical stratification in the three primate species, although all three genera are known to utilize the lower strata regularly at least at some sites (e.g. CUNHA et al. 2006) , and a preference for the lower levels in the forest has been recorded in a number of studies of Callicebus (KINZEY 1981 , PALACIOS et al. 1997 , FERRARI et al. 2000 . SOUZA-ALVES & FERRARI (2010) also recorded the use of relatively low levels in the forest (below 10 m) in an ecological study of C. coimbrai at the Fazenda Trapsa.
Obviously, the insights provided by the present study are limited in scope, but even preliminary data can provide an essential baseline for the conservation of endangered species (LAURANCE 1990) . One important finding here was the apparent preference of Cebus for the better preserved habitat within the study area, which may represent an important component of niche partitioning with C. coimbrai, especially considering the rarity of sympatry between these two species in the region (R. Beltrão-Mendes, unpubl. data).
The ability to survive in fragments of secondary forest is likely an important asset for the conservation of all these species, but the ecological adaptations involved here are unclear. As both C. coimbrai and C. xanthosternos are essentially frugivorous, habitat fragmentation has potentially deleterious long-term implications (ESTRADA & COATES-ESTRADA 1996) , although both genera are also known to exploit a wide range of alternative resources (JACK 2007) , and initial observations at the present study site (J.P. Souza-Alves, unpubl. data) indicate that C. coimbrai, like other titis, feeds on both leaves and arthropods. 
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